When a dissolved oxygen probe is used for an oxygen uptake test of microoganisms, the dissolved oxygen concentration in the sample is continuously changing. Since the oxygen concentration is not constant, the organisms in the sample are exposed to an unsteady-state condition. Wisconsin, 1966) of floc size (a = 40,u), of oxygen uptake rate (A = 13.5 mg of 02 per (cm3 X floc-hr), a = 0.024 mg of 02 per (cm3 X fluid-hr)), and of oxygen diffusivity (D = 5 X 10-6 cm2/sec) into equation 3, the transient term, ,B, is less than 1.0% of the other terms at any point in the floc when t is greater than 2 sec. Since an oxygen uptake determination usually takes more than a few minutes, one may neglect this transient term, thereby reducing equation 3 to 
When a dissolved oxygen probe is used for an oxygen uptake test of microoganisms, the dissolved oxygen concentration in the sample is continuously changing. Since the oxygen concentration is not constant, the organisms in the sample are exposed to an unsteady-state condition. To determine whether this effect can be neglected and a quasi-steady state condition assumed for diffusion through bacterial Wisconsin, 1966) of floc size (a = 40,u), of oxygen uptake rate (A = 13.5 mg of 02 per (cm3 X floc-hr), a = 0.024 mg of 02 per (cm3 X fluid-hr)), and of oxygen diffusivity (D = 5 X 10-6 cm2/sec) into equation 3, the transient term, ,B, is less than 1.0% of the other terms at any point in the floc when t is greater than 2 sec. Since an oxygen uptake determination usually takes more than a few minutes, one may neglect this transient term, thereby reducing equation 3 to 
The relationship between A, the oxygen uptake rate per unit volume of floc, and a, the oxygen depletion rate per unit volume of fluid, is given by A = a/vf (8) where vf is the ratio of the volume of floc in the oxygen uptake reactor to the volume of fluid. (9) where SS is given in milligrams per liter. Since the weight of the suspended solids in the reactor during the oxygen uptake tests was never greater than 1,000 mg per liter, a was always less than 0.25% of A and could therefore be neglected. This reduces equation 7 to the steady-state solution C8 -Cm = Aa2/6D (10) derived by R. W. Gerard (Biol. Bull. 60:245, 1931) .
From this analysis it is seen that, under the proper operating conditions, the unsteady state condition that exists when measuring the oxygen uptake rate by a dissolved oxygen probe can be neglected and that a pseudosteady state equation can be used to describe the oxygen gradient existing in biological floc.
